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E*=  25 MeV
E*=100 MeV
E*=200 MeV















E*=  80 MeV
E*=130 MeV
E*=300 MeV
















E*=  25 MeV
E*=100 MeV
E*=200 MeV
E*=  40 MeV
E*=  60 MeV
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E*=250 MeV
Log10tf (s)
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(Zff = 46      Exponential     No neutron)
v ≈ 0.2 c
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Seuil sur le nombre 
total de PM touches





Seuil sur le nombre 
total de PM touches




















































Attenuateurs sur les 
























A ajouter pour travailler 
en faisceau hache
O RIO N
Secteur A : PM 1 a 6
Secteur B  : PM 7 a 12
Secteur C : PM 13 a 18
Secteur D : PM 19 a 24
Secteur E : PM 25 a 30





CLR Echelles ( r )
























INH Echelles ( r )
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Mesurée (Cf. position centrale)
Calculée (Cf. position centrale)
Mesurée (Cf. position avancée)


















Mesurée (Cf. position centrale)
Calculée (Cf. position centrale)

4RB  2i5&) 
,aﬀS,Gﬁ'U ﬂ ﬀ !&,-'*'6,-ﬁ'&R&+'#\ &Cﬁ'U "$#&%('Ir )! )ﬀO('  ﬀﬁ) ",B# ﬁ'&
' "$ﬀ"#\,5&6ﬀ)G&+'",-' 'ﬂ+,Bﬀ)#\,-'&Cﬁ'& *'&('&Jﬀ9+'"  A'R&)"'Iﬁ'J"$ﬀS "#
D
)6#G?3 ﬁ)ﬀ)#\,-'
























4%    "$ﬀ"#\,5ﬁ'ﬁ5(,-'",B# G&#$) 
5(') A'%&)"'%ﬁﬃﬂ 5$#)&$&# Gﬁ'A'),Bﬀ &M5(,aﬀ, 
!ﬀ)Iﬁ'*A ")_B 3'6
D






@:'&A&#$) )ﬀS,B# &3 ,ﬃ5(,5
D
ﬀ)#\,-'&%ﬀ  (%& ('  ﬀﬁ) ",B# *ﬁ'&%ﬁ) 5('&& \'&K&)"'&Kﬁ'K"$ﬀS "#
D
)6#
























































































































































































































































































































































































































































































































































































































5HﬀS >'? &,5HﬀS \'*'6,('  $5&+'6,5(' )ﬀ_"( 9S "),B# Rﬁ'i"'(,&,-'! ﬀ B$ﬀB#\ "#\,5ﬀ9+'" )ﬀ  ﬀ B$ﬀ! 
B#\ "#\,5*ﬁ'MB#\,ﬁ'
D
 ﬁ?A]Ow!'&, )ﬀ*$) 
,B# A "# "#\,5  )ﬀ A "!& ﬀ B$ﬀB \'Mﬁ'iA'),Bﬀ Rﬁ5(,-'",5$'ﬂ+,Bﬀ)#\,-'


























































































































































































































































Hypothèse sur la 
distribution de neutrons 
émis P
emis












Obtention de  
P
emis
Obtention de  la 













































































































































































































































































4 %G  5#)&,B# B),B# ﬁ'  ﬀ B$ﬀB#\ "#\,5 ﬀU B,-'6' ) )ﬀ7ﬁ)#)&,B# B),B# Oﬁ'RA'),Bﬀ &
*'&$5&%"()('& ﬁﬀ,(' A',Bﬀ"$A'3'6G
+,-
./ﬃ0!,-	*ﬁ) 5('/?   )ﬀ : )('%ﬁ)iﬀ)),:'&,
 $5&+'6,5(' )ﬀIﬁ)#)&,B# B),B#  ﬀ<: ﬀS \'$'(,Kﬀ9/ﬀ,  "#)&$&/ﬀ/ '/?(  )ﬀ : )('Mﬁ)IB$ﬀ& : )ﬀ-ﬁ)#)&,B# B),B# 
ﬂﬁﬃ  !" *# '&,# ﬁ'6,B#ﬁ'_' 	'ﬀ*ﬀ))"'6,aﬀ/ '  ﬁ!   ﬁ!; Y" ﬂ  (%&?



































































































































































































































































































































Dist. gaussienne (Dist. Bdf <7)
Dist. gaussienne (Dist. Bdf <40)
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0 ≤ E* ≤ 220 MeV
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62.4%  τ  < 3 10-19s
36.0%  τ = 10-18s
1.6%  τ = 10-17s
0.%  τ  > 10-16s











88.7%  τ < 3 10-19s
11.2%  τ = 10-18s
0. %  τ = 10-17s
0.1%  τ > 10-16s











99.7%  τ < 3 10-19s
0.%  τ = 10-18s
0.%  τ = 10-17s
0.2%  τ > 10-16s











100.%  τ < 3 10-19s
0.%  τ = 10-18s
0.%  τ = 10-17s
0.%  τ > 10-16s
E*  =  350 MeV
Ψ (deg)


























ﬂﬃ.<; ﬂ+ﬃ	&4 !&4>= 
ﬁﬃ
4






























































45 ﬁ>ﬁ3ﬀ ON 5# ﬀ1$ ﬃ
4







P0,45,UV')5%& )( ﬁ>05ﬀﬁ95 $ﬀﬃ*1ﬃ*%&>ﬁ1ﬁ>ﬃ/)( ﬁ,ﬀ











ﬃ*ﬁﬃ*05#ﬀﬁ ﬀ)( ﬁ$a# ﬁ5%&"#5.-ﬀﬃ#,>,
	







!'#95ﬃ*ﬀﬁ0ﬀ%&ﬁ!&#!#$2R5ﬁ%&105ﬀ . ﬀ ON 5#%&ﬁ #!
$2R5%&ﬁ #,ﬁcP"ﬃ . 145/ﬀﬃ*ﬀﬁ ﬁﬁ,ﬀ( .ﬃ*ﬀﬀﬁ5#5# ﬀ2R545
)( ﬁ#%-ﬀﬂﬁ






ﬁ451ﬁ>ﬁ ﬁ,45ﬁ>ﬁﬁ ﬁ5.,ﬁ ﬁﬃ
4
 ﬁﬁ,ﬀ























τ = 10-16s  ( x 10)


















τ = 10-16s ( x 10)
Fits with two components:
τ = 10-19s and 10-16s
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78.8%  τ  < 3 10-19s
16.8%  τ = 10-18s
3.4%  τ = 10-17s
0.9%  τ  > 10-16s
Z1 + Z2 = 82
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Ψ (deg)
100%  τ  < 3 10-19s
Z1 + Z2 = 82
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Percentage of τ = 10-18s
Percentage of τ = 10-16s ( x 10)
Fits with two components
τ = 10-19s and 10-18s:
Fits with two components
τ = 10-19s and 10-16s:
208Pb + Si  29 MeV/u
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